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WHAT XS CLAIMED IS : 

A confocal exidoscope ot microscope including: 
a light sou^^ce of coherent liglit for illiuninating a 
sample; 

a beam spli/kter; and. 

light receiJving mearis, wherein an incident beam of 
light from saidllight soi.roe is directed onto said beam 
splitter and hence onto siaid sample, and light returning 
from said sampl^ and incident on said beam splitter is 

said beam splitter by a small 
to said incident beam, and 


said returning /light and 

2. A confocalj endoscope] 
1, including an optical 


deviated or displaced by- 
angle or distance relative 

received by sadld light receiving means located to receive 


near said light source. 


or 


located in or fon said head 


3 • A conf oca] 
2 , inc luding J 
temperature 


endoscope odr 
Lting means 
(stant 



ead 


microscope as claimed in claim 
and said light source 



microscope as claimed izi^^^elTaim 
for maintaining said head at a 
al to that of said sample. 


A confocal endoscope ormicroscope as claimed in 
1, wherein said liglit^^ource^^nd said light receiv^tng 
means are on fa single itiountling means. 



aim 


splitter is mounted on said moujzting 


5. A confocal endoscope ori microscope as claimed in claim 


4, wherein sfaid beam 
means . 


6 . A confocal endoscope or 
4, wherein said mounting means 
said light (source. 



microscope as claimed in jdaim 
is moveable for sc aiming 


7. A confocal endoscope or microscope as claimed in claim 


4, wherein/ 


said mounting meai^s includes a reed. 
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8 • A confocal endoscope or 
4, wherein mounting means is 
vibrated reed. 

9 . A confocal endoscope or 
1, wherein said light sourc 
means are adjacent or toucl 


10. A confocal endoscop 
claim 1, wherein said 1 
tip. 

11. A confocal endosj^ope or 
claim 1, wherein said beeun ; sp 
of prisms and/or lenses. 


12, 


claim 11, where! 
provide minimal 





oscope as claimed in claj 
electromagnet icallj 


croscope as claimed in cXaxm 
nd said light receivizf^ 


icroscope as claimed 
rce is an optica^^ibre 


zi^icroscope as claimed in 
itter includes a pljjjr^lity 



A confocal endoscope or niicroscope as claime^^n 


deviation 


r light reflected from said sample emerges 


plurality of prisms 


ty of prisms and/br lenses 
or translation, so that said 


and/or lenses substantially 


coherent 1 ight 
from said 

parallel to and optically' coaxial with its path 
immediately before impingfin^ naid plurality of prisms 
and/or lenses 


13. A conf<6cal endoscope or iciicroscope as claimed in 
claim 11, ^herein said plurality of prisms and/or^Jb^nses 
is arrange/d to focus confocal return stokes fluorescence 
to form a/ line, said line forming a spectrum in which 
shorter 
end of 
wave lei 
further 


avelength fluorescence is located towards a first 
'aid line closer/ to said light source, while longer 
th f luorescencei is located towards a second end 
from said light' sourcel 


14. A confocal endoscope or m:. croscope as claimed ^xl^ 
claiza 1, including means to allow light on either side of 
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a spectral line in said ret:urning light to be/ included 
with light from said spectral line when said /returning 
light impinges on said light receiving means, 

15* A conf^cal endoscope ibr microscope as <^laimed in 
claim 14y^wherein (^ai^ means is controlled hy a mechanism 
which Occludes light which/ is more distant/in wavelength 
than a desired amount from said spectral ^ine, to allow 
control of depth of field/ isolation* 


/Q 


16/ A confocal endoscope or microscope^ as claimed in 
L.'^laim 1^ including optical elements to/ divert chosen 

wavelength portions of said spectral line, and optionally 
light close in wavelength to said spectral line, to one or 
more photodetectors to give different spectral channels 
for imaging • 


20 


17. A confocal endoscope or microscope as claimed in 
claim l,^a:zicluding at least one yoptical waveguide channel 
to comrey said returning light ybo said photodetectors. 
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18. A confocal endoscope or 
claim 1, v^ncluding a lasez/ 
convey/G^ight from said la^ 


licroscope as claimed in 

optical waveguide to 
fo said light source. 


19. A confocal endoscope /or microscope as claimed in 
claim ly/^ncluding a first optic waveguide to convey light 
to said specimen and at /least one second optic waveguide 
channel to convey said /returning light to said 
photodetectors, and safid beam splitter is disposed in said 
head between said fi]/st and second optic waveguides. 


20. A confocal endbscope or microscope as claimedC in 
claim 1, /ancludin^ a return fibre and wherein said t>eam 
3 5 splitte^ is located between a light exit area of said 

return fibre and /said photodetectors, to provide spectral 
separation aftei/ said returning light exits said fibre. 


m 
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21* A confocal endoscope or microscope as clyaimed In 
claim 1, Inc^Ludlng an aperture silt moveablQ^ In front of 
said photpdetectors simultaneously with said scanning to 
compensate for changes In beam splitter dervlatlon. 
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22. A confocal endoscope or mlcroscope/as claimed In 
claim 11, wherein said plurality of pr/sms and/or lenses 
Include least one apochromatlc lex 

23. A confocal endoscope or microscope as claimed In 
claim 11, ywhereln said prisms and^r lenses Include an SF 
11 or SF 59 prism. 

y 

2r4 . A method for performing confocal endoscopy or 
//microscopy Including : 

Illuminating a sample by means of an Incident or 
excitatory beam of coherent /light; and 

deviating or displacing light returning from said 
sample by a small angle ojr distance relative to said 
Incident beam. 


25 


25. A method as cla^m^d^n claim 24 , l:ncludlng receiving 
or detecting said ret;arnlng light jk€^ a. point close to a 
source of said Incident or excitatory beam. 
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26. A method as claimed In claim 24^^,^herein said 
deviating or dispaacing of said l%jgnt returning from said 
sample is effec^d by means of a beam splitter. 


A confocgfl endoscope or microscope including: 
a light /source of coherent light for illiunlnating a 
sample; 

a beair( splitter; and 

llgh^ receiving means, wherein an incident beam of 
light fro^ said light source is directed onto said beam 
splitter and hence onto said sample, and light returning 


# 
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from said sample and incident on said beam splfitter is 
deviated by said beam splitter by a small anal.e relative 
to said incident beam, and received by said /light 
receiving means located to receive said remirning light 
and near said light source, and said beam /splitter 
includes polarisation rotating means and /deviation means 
to separate light of different polar isatrions, and operates 
by optically rotating said coherent lic^t and said 
returning light. 

28. A confocal endoscope or micros<^ope as claimed in 
claimt^^^!,>^herein said polarisation rotating means is 
basedx^Sn optical rotary dispersion and includes a chiral 
medium to optically rotate said /coherent light and said 
returning light* 


29. A confocal endoscope or ymicroscope as claimed in 
claim 27, wh^r^n said polaz^satipn rotation means 
includesx^ Faraday ef f ect/f^teri^l, said material having 
2 0 simultnieously magnetic Xiiies ^f force in the same 

direction as the propagaCt^dn direction of said light, 
whereby the E vector of ^aid coherent light is rotated as 
it passes through said Material . 
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30. A confocal endoscope or microscope as claimed in 
claim 27, wlierein said polarisation rotation means 
includes /phase plates or retardation elements, of a 
material whose structure is anisotropic at a molecular or 
crystalline level . 

31. A confocal /endoscope or microscope as claimed in 
claim 27^^/^heryin said polarisation rotation means 
included liQudyd crystals. 


3 5 32. A confocal endoscope or microscope as claimed in 
claim 31, vmerein said liquid crystals are optically 
active aia(!a/pr biref ringent • 
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BB . A confocal endoscope or microscope as g^laimed in 
claim 31-;(f^erein said licjuid crystals are/cholesteric 
li<iuid^rystals . 
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34 • A confocal endoscope or microscope/as claimed in 
claim(r25y wherein said optical rotation is provided by 
intrinsp^c polarisation properties of the sample or of any 
intermediate optical medixun. 


3/ 


A method for maintaining registration in a confocal 
Endoscope or microscope including a light source and a 
light receiving means, includix 

splitting light returned y^rom a sample with a small 
angle deviation beam splittei 

employing said light source and said light receiving 
means located on a single iroveable mounting means; 

moving said mounting /means to scan said light source 
and thereby said sample. 


36. A method as claimed in claim 35,^x^0herein said beam 
splitter includes ^p^^ality of pjrlsms and/or lenses. 



37 . A method as 
25 plurality of pris 
deviation. 


uaed in claim 36, \i^erein said 
\mW and/or lenses pro^de minimal net 
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38. A method as//claimed in claim 36, ^including moving 
said beam splitter with said light source and said light 


recexvxng means 


35 


39. A metho^ as claimed in claim 35f, wherein said moving 
of said mounting means comprises vibrating said mounting 
means • 

40. A method as claimed in claim 35/ wherein said 
mounting m^ans is a reed. 
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41. A method as claimed in claim 35, whereiof said 
mounting means is an electromagnetrifcally vibrated reed. 
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42. A confocal endoscope or microscope aM claimed 
claim(^T) wherein said light source compi^ses a -shxrror 
located in the path of the returning light for directing 
light towards said sample, wherein sai^ mirror has a 
smaller solid angle than said returni:ng light to only 
partially occlude reception of said/ returning light by 
said light receiving means. 


15 


43. A confocal endoscope or mioroscope as claimed in 
claim 42, ^nerein said mirror acnd said light source are 
provide^^^^n a single piece of /silicon and said mirror 
comprises an etched mirror siirface of the silicon. 


44r. A method for performing confocal endoscopy or 
^microscopy including ; 

2 0 illuminating a sample by means of an incident or 

excitatory beam of coheirent light and thereby inducing a 
broader beam of returiving light; and 

^ detecting a portion of said returning light adjacent 
to or near said inq/i^ent )beam. 

25 

45. A method as pTaimed in claim 44, ixiidlLuding directing 
said incident light towards said s^jn^e by means of a 
mirror located i/n the path of said returning light, 
wherein said mi/^ror has a smaller solid angle than said 

3 0 returning light to only partially occlude reception of 
said returniz;g light. 
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46. A method as claimed in claim 4B^, wherein said mirror 
and the source of said incident light are provided on a 
single pierce of silicon and said mirror comprises an 
ched mirror surface of the silicon. 



